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Abstract of JP7249586 

PURPOSETo provide a treatment device which 
can perform a stable plasma treatment by 
suppressing a cooling irregularity due to contact 
failure between a semiconductor wafer and the 
electrodes for retaining it and by uniformly cooling 
the entire surface of the semiconductor wafer and 
suppressing temperature distribution within the 
semiconductor wafer. 

CONSTITUTIONS semiconductor wafer 3 is 
placed on a lower electrode 4 which is provided in 
a treatment chamber 1 and can be cooled and 
plasma is generated between the wafer and an 
upper electrode 13 at the upper part of the lower 
electrode 4 for performing plasma treatment to 
the semiconductor wafer 3 and at the same time 
the semiconductor wafer 3 is cooled via the lower 
electrode 4. Then, first and second gas passages 
15 and 16 which are open at a plurality of 
locations at the outer periphery edge part oh the 
upper surface and the inside are provided inside 
the lower electrode 4 and at the same time first 
and second gas supply/exhaust means 17 and 18 
for supplying and exhausting helium are 
connected to both of them and then the 
semiconductor wafer 3 is cooled while supplying 
helium gas into a thin gap between the 
semiconductor wafer 3 and the lower electrode 4 
via the first and second gas passages 15 and 16 
and each opening. 
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i ] ftaSrtliE»Siafc*ffl^1igft» i m 
*K ^2 #\xa&£t*f7&£#(- zft<b£)gl K H2 

^^JiB^n^ncjfte^tt^^&issa-raiB] > SH2 

^xM^S^glL 3ii6ffii**e>±IE*K ^2 
if * il X 1/ ft -Pia cd Bg □ * ft L T ±g£^^Sft i: ± 

l£&a#£?%£p-f & Z i: ^i^t?)M181c 

2iir B iry7X7^s^ ±um 1 n.m±tznm 
ffi * ^ l t ±E»»a# & l t * ©as *%m-f % 

fttx±mm 1 «si:±iE*«isi#M©aii»^»e»tt 

5- 1 OTorrHfBJ»-T2>zi:*ft*fr6HI*3i2lzlE 

"[»*«4] MSSfllzEK2ftfcaKWS^te&» 
1 «ffi<Z)3fc«FlBlz«fc 9».ftLH#£3:*#U XEHimffi 

-it, :©^7X7i:j: 9XE£I 1 mffiSr^LTaaiBfi 

# ««fifcX * <7> fi« -t ft fh(7)atlp/i TUB p 1" 5 * 
K 12 UK S2 rffjailK-tft-Pft 

fc j* a & -p fc &e * 7. * «te-r 3 * * mt&m 

CBf 6 ] !*] iz EH: £ ft tz fig MS^I-Sg «c9K 

1 *«0$J*ffinzJ:9«aa<**£«FU JLESJ 1 1® 
£ rftti*rfii-r*»2ma6fc©B!|-C^7X^S:»4S 
ti\ :©^7X7i:j:9if^iliHMT£lii 



* * & m&t * # * mte^gtzmm-r z>t& 
\z, ±e in 2 ^ ^ a» *ufcfis*tt ^ «#a-r * 

[»**7] ±E#*»ft¥Stt* ±E»2#*SK 
EE*UJ#a«:«litfc I i: i:T 3 ft #^7 (zEtt<7> 

1 »«<0£i*aizJ:9*Aa#S:$J*U ±£* 1 *« 
i: 3ftlz*f|oj-ra»2«ffii:©rBl-C^7X-7S:5l^$ 
it, Z(7):^X^tlc}:9±Emi Wffi«:^LTa*IB« 

S:»ffi^BBP-rsJBl . *2 4Xg«r* 
U S2#^M?:SW5Iltt, ±E» 1 

E^ 1 IS Sr^LT ±E»«L« 1* £ Fir a& <Z) fig IZ l&^E 

E*««*©aK»*irfin Lx±E3£»ffi©^»»aa 
tMrortfli-tft-Pft^aftiim^iEKPr, 12 

c»#*9] «raisrt^E»sftfca«n*^rig«cjB 

t:3ftH«-|n3'rs»2 i «ffiPBlT^7>C-7«:«^Slt, ± 

E«aa#t3^7X^»a%jfi-ra«a#©affi^ffiT- 

t&fcm&rtx*mi&Tz>£mz. ±E»i«sxj#ffitD 
±e^h««j: 0 rt«©aftja»f"cwip-r«as2 # *a 

iEaaaft^as^srtftai l. <75^©±E»«ia 
<*©as»fl3tfiPLT±E* 1 > 12 tf^a&T-^s&g 



[0001] 

^&3£u r nKAia»«)«La*ffitiB8'r4o 

[0 0 0 2] 

9tS:4:i%4tDnTi3»), zc^cfc-5 ?kJ5KMXSSl/ 
tfl6MDRAM, 6 4MDRAMi:iS*»ftL, 
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fcCVD SElt. x * ^ > ^gfi 4 if #/B l n 5, m 

T'fe^o *^ttxy^>^Srfr3i:-5«llt: LTtiffJAtf 
RlC&^*>xy^>^ (R, J E) il^f>iillv 

[0 0 0 3] RIEiiis:, MMlfcm.lJvtyM} LfcTSB 

t: $ n/i±asms t ©PbTcx * * > ^ # * ^ 7 
fctt-r * vtz * 0***10 xyN#o»iaa#*a<7)«x 

©x * > l, KM-f * >feUffZ fcffc^MiZg 

f*&^ ^ a^kl?|BSMz£j0c U z<D"7^± ;nz J: -3 T 
fix * ^ > ^dc^a^x y ^ > ^ s n^> 0 i::^7y*. 
^ ti m a w tz & t 4 fc «> , m ay? m & — ^ fa tz 

a*J-T4^i:36«-C*"r«^»<i:x^^>^A«jecO, 

wx 7 f >y4ffi-5 - fcj&*-etftv\, -t<7)fcto. 

Srffl I >T ffll A ^ >T ^ ^ S£«C!><Kfi (z sj» L . 7 v 
A-KJfifcaijig LTSMx 7f> ^OftfiSrSito £ £ -5 
ULTIMO Sfc* ¥*flOx/\£rx* f-v^-f 5IRIZ 

[0004] Sfc/^^cVDSl^Cli, K 

P B TC"/n-fe;*#;*G)^ X^3r^±£-tf\ :(7)7°7 7, v 
^^fiSc#^36«T««ffi±<7)***^xM*®{iit»L 
Tm5£©aRKSr^fiE"r4«l:-5fllJ5RSnTl^4 0 ill, 
^7X7C VDSl^Ct^* ^ x/NC!)«LSiBfi 

¥-mfa ^XAjrllf § T«5«« (3 ft jg s ft fc ffi 

[0 0 0 5] 

^T£I»ft5rti:TSai»:^--tf7 t 7X7ai?: 



$Lfcl> £ c Z(D£o *c&g^B<0t§^lziSTgB 

[00 06] {S£*0^7X7CVDSi^5X 
77r» ^£B WK^Jttr^itnTa 

?:PiiL, &&mfc&m%&—izmm-tz>z£&-zz 

[0 0 0 7] #£Wti* ±ERHSr«ISfc-r4fc«>*r«ca 
fife t©"C, tt»S*i:-zn«:«Jt-r*«ffiP.1<!S)8»'F 

[0 0 0 8] 

x v tz j: 0 ±t mmmfc -x -? mi ^m-r tmz, 

*^*&S^S*«IKL, w*i6PI#*»e>±IEJBl v ^2 
IE*1 *«Pp1©ttWtJfti£*tt^^*«*&Ltt#e)±ffi 
[0 0 0 9] Sfc, **W©»#3B2«zlB«©«»af* 
t»2tftPfl1t7 p 7^7MiS^ Xi2*l«ffiX(Z 

KS:^LT±iaS 1 «ffifcXIE*ftLS#PBlOlfflBetzffciK 

0 &e#ti 7.©E*%* n-pnfiaj tz sj»li ±t£^ 

S «fc -9 tZ«flt$ nfc t<3!)T*So 

[0010] St, ^^a^c7)=t>ft^3iZf£®(7)M^iS«: 
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less i w^mttaRzf*<oftW£±R.ii&imwma>m 

mc0l±t)%^n^i\5- 3 OTorrSl/5- 1 OTorrllffiJ 
®t5J:? irftjfcSiafc 

[0 0 1 1] *£W©»:#J®4CK*©ffl3»6B 

[0012] *?kw<Dm&m5izmm<D<&m ; &s. 
ten k ^2^7 pu&^msis , - £ cmfc o tz m& 

[0013] St, -^wcom&meiztmvfawmw 

fr1-&m2mffifc<7)P«1T:^Xv££££^ z<D^^ 
X v J: 0 XE» 1 mm £ it L T &KPIS S ia fc ±E* 

7 % j?&-r * * * *:»«!-r s t # tz , ±Ert«j 

©ig 2 # * ilgg tz »e*tt # * £ iSt 3 # 7 ftl^S 
[0 0 14] Sfc, *^^c7)If>)<JS7 (Z|£«(7)^IS^S 

tz xEfg 2 # 7 itss ^ e> #e % z n z> m&m± a 7 <d a * 

[0 0 15] Sfc, *^^^>sg^3B8tzgS«S^aSSS 
1 WS©£#ffilZcfc9«A3#*5:J#L. Jil^lll 
£©77X^lzJ:9±E*l*tB*^LTa«fllS 

ifi-r*^ffitz*3^T, ±sm ] mstz^^p^as^^-^cT) 

U :<Z)gl, m2#*aft£;8S:rt-aX@li* ±E*1 
U -t©^©ttftlSfr<3DfiK^«:tfeai-r4Xei:. X 

v-tortw-tJi-pnoattswuxE* i , !S2 



[0 0 16] *&W<Oto*^Q\ZtiM<omQMft 
i: z:n(z^fajT^^2 > SSrelT7 p ^Xv^^^$-tr N x 

fe^t. ^x^jaicfts^t, ±E«a&a#£±E 

mimSiZctO^L/z^tjT, ±E*l««©3E»iB 

ttfc*t£;tf**«JgT*i:Jfclz, XfEU 1 m*I3E^®£> 
±E^S*gBck 0 rt«©«ftttrcBflnrft*2 

-LEtt«ia*(7)a«ij'fljS:«iaiL, -t^c&XEttaa 

5. 

[0 0 17] 

srt^^aj^iffi^i mffixtz^a^^sggL. 

m 1 mffiH^fS3-t«)|g2«ffii:<7)P B 1T^7X^S:^S 

i±. 3 cD^^xvtz «k ottaa#tz^-7X-viaa«:J6"r 

fflBR tz fr S « «9 , -t n^n 0*ffl BR IZ it&t* Jfce*tt ^7 

^c«tottaa#fc»i*awoj»:eatt%»i«!)x ^i 
«ffi&^ LT««ia#^ffi*j|i«snfta-rs z t * ? t 

t> ^^X(iffi&a*®rt-CC7)aS»*?:WJftiJ-r^Zi: 

[0 0 1 8] ifc. 2 HE«CDftWtzi 

*xtf. »a««©JBl«Si:J|!2m«WC^7XvS:ft 

ftafttz^^X^fta^rJE-riRlz, SllSfiOSK 

^^r B i co ^ m m niR u * <d f^j m (Dmm^frtm&fiK z 

<7>^ mi, *2**7,«»n(D« ! fs»tt*r^C!)ff^*-t 

nfftf»]i:«8LT* 1 «ffii:»»a#Mc!)^««8B 
(DABHK tz ^-^E T -5 ^fc^ii x 0EE £i 4: -t: rtflij (DBB 

tz 6 »eaw± * ^ ©ee* o t k < £ t , 

^HItSI5©*BII*©^* $ -?:0!)rtfl|fl!)ail«ct 0 t l8fei£*ttA s 

&<t£V, ttfta^o^w^sBfe-tortfljck o tse<^ 
"et»*aa*art(7)fifi»*s:ffl«j-r ^ z t tft-t ^ c 

[0 0 19] *fc, *»W©»*3K3lzE«0)jSIW<zJ: 

nt^\ if tziEiiSc(7)i6 B ^tzfe^T, ±E»ns*f 

»»aBav*©n«i:±E^a#M©£E»**ia^n 
5-3 OTorrSc/5- 1 OTorrtzSjaJ-f Z> Z h tz £ 0« 
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[0 0 2 0] Sfc, *^©»*«4JIiStt©»WfZj: 

2 7f iigg * ^ l t a * &m 1 «® ^s:^® 

m&RZf* CO ft flj T* £Z) Sr figij tc $J ffl) L X 

&TZ>-Jj. »2#7aBi:«l #;*ai&e£9'>ftv\^ 
*f * £ ft & fil « «LS f*<D ^ JfSft **<T>?\ 

l x aaast*^ m iz u-t^x^ ^m^mt zz&t? 

[0 0 2 1 ] itz, *»W6!)»*3H5tE«©»WlzJ: 

* (?) x > ? ;u e- ct)^v > (i j: 9 m—mm-v t agassi;: 

[0 0 2 2] Sfc, *^(D»*?B6trE«fl!)ftWl3j: 
k. ^^I!gS:^LTilfffi5S 

[0023] ztz. -^mcom^m? iztmco^mizj: 

ffi k Pel <Dmmzi5tiZ>f&Bmi§iifZ<DE.j3*£ 

K) JEmzWUti-f & z 

[0 0 2 4] 3=fc, *»iflO»**8llE«©»WCJ:- 



Hflp-fSfflK »2#7lB%K(j-5Bi:, £H «ffi<z> 

i"^<s*Bf^«i, «2^f^aK<7)#iwpa36»e>i« E e» 

[0 0 2 5] Sfc. *»W©»**9«lE«©*WHJ: 

sBCQissicfimTPiap-raft i tf^asfc^LTj&esw* 
is^^m^mm-t^t.mz^ m l^m^nmco^mm 

SBcfc Ort«©*tttfiBfT*BflP-rs»2**^aB 3 S:^LT 

st?) k, iomz i,i.%i&imfc \zt%— ^^7X7^1?: 

[0 0 2 6] 
[^JE^tJ] 

^SSeii, K^Ett>f3j- yj-y^-yy (R I E) 
LTS^^nt^^o I^R I ESiit mifi^-TJ: 

MmizMf&Zh^ *©BBTSi:8«Shfc»«f2S: 
L T EItj^ L ft V > y (I «t 9 mffi? I f L T WJ A B 

1 0-2TorrJ^T(7)Jlffi»Hft«:^jSTt S J: "5 C««t$ 

atziMzmi k lt ©Taufi 4 #er $ z 09 

[0027] fit, 30TgBmffi4 OrtaBlZttJR-ftffi 

**<7))%jKA*jffia-ra^ataK5^jsJc$n, rco^ 

5 |*| t3^«K$r#t*& LT7^t^ fi^iSIS rTSB 
m^4 ^W^)J:-;i:M^aTi^ 0 gtz. ;0T 
g^m® 4 cti-^o y *>?*zi >?y*f 6 ^^LTIili 
liK7^iIen> ZCD.S^&m^7C7) 13.5 6MHz 
C^^^^mEE^yn -.y ^>^'2>f >+r6 LTTSB 

m®4 (w^in-ra ct^iieiJ5K$nTi>a 0 ^tz, zot 
mw&4<D±m\z[$zi\tm-'$\r'&<Dm^* v?s& 
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«««<0*mte&«K9&;tf »j 4 ^ K*«i7-fM* 

-tLT, 3 ^SSIt^II 9 (I (5: E5rtm^ 1 1 # 

19Cffi.BDlTMt^)S£itiIl 03l®c7>?-o^ 
c J: 7x^4 ^Rmt^ ^-5tr«JK$iaTV> 

$^:7 l J >^*1 2#EI5$2a, 1(7)7^-^ 

* 'J y<f\ 2i:J: 0»jS<3Di-5lUI^Lfc^^Xv*# 

HflldtSiaTi^o 

[0 0 2 8] Sfc. TaB*«4(3!)±^«rJi«littf 1 5- 
2.0mm(Z)fBm^TT^f o^2fS^ LTc7)S^ 

SrJtifiLxy^^^^^otittsji dg^-a-r) cut 

atJtt&f] 4/> s #9fttt6ia, Sfc, *(7)TH^B*3(i 
x->f>^ii'7?:MIIl f^j^«t±i-r^#^c7)?L 1 5 # 

SBSffil 3t^LTftIil rti:«!6Siafciyf>^ 
^'^OMTT\ TK«ffi4t±SB«ffi 1 3ra<7>HS§;» 

[0 0 2 9] *fc***ffl|-CJi, T«fS4ni:ii»I 
5. 1 6A«EIK H3t3*-r«t-5«Z»flcSii, LA»t>* 
K »2^^3B1 5, 1 6111481. 82 

©17, i 8^^n^x^$ia> rne>©#;a£gi^ 

8K ^2^^«-tS1 7. 1 8^^mt|Hl«H* 
SStlTl^c #JA<4\ mi *f*j&SI^&] 7t±, ^'J 
^A^'70,f 7A>:, ^'J^A^^Sf^fflf 

^)777D-3>^D-7] 7 B £ , 77 7 □ - 3 > h 

D-7l 7 B iz cfc 0 <&*S $ ixtz ^ 'J ^ A # x frgfftftljft] 
-T 4 njg y l 7 C i: A Tflt'fiE $ V> So 
[0 0 3 0] £fc, ^e#tttiaiixfcjfee*tt^^i: L 

-try >#<B^gtt#*, &£IM±SX#;* + ****** 
^ # ^ + pg^ # 7,f^£ti # * ft tr £*tf Set* 5 

fsi 8^e>ttts-r*s/stt**i:^ftfto, 

x^3t TSBUffi 4 BojSfflEgtl:: £5l^T ^ \Z & 



' [0 03 1 ] -t LT, BB2«l3R-r<t'5*lT»«flS4(3!)± 
Mnf^l #*S»1 5<Z)8l BSnSB 1 9(4TSfl 

mm 4 n iz m -ft m \z » ^ x m x \s 1 2 mm& $ 

S£iaT^£ 0 sifc* K«»wTffl*a4C!>±ffl"CI»flD-r 
S8 2#*a»l 6©82IMaS2 01481 MJnSSl 9 
©E«S"ttfcR«<0nffllz«A«f 1 2«»ftEiSftT 
v^So *©5*>8ffl©82M§n»20tt8llHJa»l 9 

ft, SI9<7>4ffil4 8<i<7)82|igpg&2 0 ©JElI rtfflKffi 
1U *tt9«»[o|JZ«IHI«*HITfcR»±»iE«SJl 
T^S 0 £fc % 81, 82Bgpgin 9. 200*5$ 
(±, 0. l-2.0mmiOt^tftfiL^o Sfc. -t<7) 
ffl»tt±8EHi&C*JPRan4t<7)-Cttft< . -t(3Dfflft*s 

5k 8-2 0 0fS^W-S Ll^ 0 
[0 0 3 2] Sfc, #*^+y^8(C(4JBK ^2^D 
35 19, 2 0IZ3fcr«S*fc2«S©»K «2?L2 K 
2 2^niMSfoMSnT^4 c ®1?L2 1 14 

Sn, 4fi0^1 ?L2 1 iz\t^n^ti31B(09il mam 
1 9s6<BS!tr«J:-5lz»flcSllTt^o Sfc, ^2?L2 2f4 
1 2fSo^2BSnSB2 0 CWEJ -ttT z la ^> t m— ± t 

A3.tS^teR®tic^I 1 ?L2 1 ^RM^O^Pb^^ 

8 1 MPSB l 9 5r^LT8-l #*ii»l SkHL, 8 
1 ***JiKl 5 k|3|— #^ESr«fift-5 «fe -5 HflUffiSia 
X^So SS2JL2 2C-2^TfcSJl?L2 1 
fle^x/N3 03K®"C82 7/ 1 6^[5j — JfxE.*m 
J*rs«fc-5f3»jKS*aT^S e WL -'S^fffltiEMcia 
fc4ffl©82IWPaB2 0RUm2H2 2tt«ffi4 tertBt 
$ia/; , J^^b p > (H^-B-r) * ? iifi»"r S^L^Pffif 
fci-JiittiRSla-C^a. 

[0033]ttot *K *2^»J*#ftl7, 1 
8©#>^<]7A, 1 8 A^6-U ^A^^^r^Lft 
^^^fl^iaCOg^a^Dj^v-Nyuy i 7 Cild: 9SiJffl3-g- 
SdktZct 08 K »2^f^iK] 5, 16f^J(7)-\'J^ 

'J^A^ttf^i, JB2#7*B15, 16co^ 
1 , ^2I53PSB1 9, 2. 0Rl/#m^^ ^ 8 1 , 
82JL2 K 2 2^rLTilf t-^8k*^7x 
^3 Pel (7) ^ ^ nflSftlffllSRfeidfc L, 1 ©^ l J ^ A 77 * tr 
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4: ISlffi 4 1^ J| 2£gr^c J: 9 x v + y ? # 7s <D 
X7«:S4$tT***')xA3i:iy *>?f&m*:m 

1), ^&^7xy\3 £rT3$m-^4 (I J: 9^£Pt~ C 

fimoLZiiT^xij. zwrnrnzmu ft2ngaan 

9, 2 OMU > ft2Jl2 K 22?r/MT^'J^A 
iI^£:^£>T^££:tfx ^fc^X7\3<7)^te^ 'j ^ A 

[0034] Sfcv*K *2^te»*Sl 7, 18 

frbm^zm*%fcfc&xxzm£LTmmfc' j 7z-^3 
t Tm^m 4 r^oimmiz fc^tKSisiE^ ^ -r £ tr 

o T , KlCtt * * W0)S*E«i «fc -5 4^#ffc ^7 x /n 3 ^ e> (7) 

[0 0 3 5] .Sfc, -5 ^xy\ 3 

flf +7^ 8 J: 0 t-AlcoraCii, »«^-+y^8 
^ ?> -ft^tt! L tz¥-mfc^ xa3 G>#JHISffl**iIK?£iP $ 

ftK ft2#*l&0l*f8:i::«J:9^'J 
***©l6»**J»LTft 1 #*fflggl 5fl<Z)^'J ^Atf 
^£E**2^^a»l ^A^f^JEctOiS <K 

3lt4:i#tt5 0 CKT^^Ilft 1 tfxmt&l 5f*J(7) 
^'J ^ A# ^JE^rft 2 1 6ft<D^V ^ A#xE 

£*9m<WiT£-fZ>Z fcCctO^SIft'JxAS^JlS 

g^^^<f :^^T|^c co^fzft l # 

■T t±. ft 1 tfxfflgg 1 5^E^S:5- 3 OTo 
n\ &2Jf*m&} 6ft(DHL?J%5- 1 OTorr£«lJ8Pf 

[0036] mz: mmz^K^-cmm-fZo xsesit s 

ia/:^lg 1 i*KZ)TSB1|ffi4 ^xy\ 3 *«« 

L, * ^ 8C0^-o >^jT*e®fr^x/N3 

IMfl 4tX7f>^7K1SL ^0?L1 5fr6» 
lSl^l7f>^^"7^gL, x -y -7 1 >^'#;*(7) 
^f^BESrffllAtf 1 O-ZTorrWTOjlsaflClittS-rSe R 
V^T\ T3SmS4 C13.5 6MHzOa5«jffi«£ESrWftl 
Lx* LTTSS*ffi4 £ Ji^m® 1 3 PeTj 



^x;\3 ilSMxy t- y^SrJSfo Z C9x •;/ ^ > ^'(1 

* * 8«r^LT*»flc>i/>3*?fe*PLX-t©aK±# 

[0 0 3 7] zcom. JBK *2#7t&ifSl 7. 1 
8 1-7 A, 18A*e>7^7D^D>hD 

-7l7fl, 1 8B«r^LT^ftKSSnfc*x«*il 
SlJfflLfc#€>Tg5«:ffi4F>3<7>ft K ^2#^iBl 5, 

1 6C^'J ^A^x$:^LTl^ 0 3©ftl, ft2*f 

f£b-3 0Ton\ 5 - 1 OTorrKRStS iaT I I CD 
ck^lzJE^RSSnfc^'J ^A#*&ft 1 , ft2rt'xS" 
Kl 5, 1 6coftK ft2MP8Bl 9, 2 ORl/J&m^ 
+ **8G)ftK S2?L2K 2 2^^Uiff T7 
^ 8 t***^xyN3B3(i»iSE$*ifc«fl|»(i«A Li: 

[0038] ftoT, **#->xyN3^»*«Kffi©«l 

ffiiz&iiz^*)^i*rtz&\t*<Dftw<Dmmzisi-tz>^ 

<, ^^^xyN3(7)^f^^a^^c7)F fc iifI!jJ:91 J ^<^ 

$>otk 3©aB»S:P3fl||cJ:0tai<»ip-r4fc«>, ^ 
*WH(i*»ft^XA3^i?rA7 >^^< ^^PLT^ 
F^^SS^ffi : ar^< L, ^HT^— ^A^ttx y > if 

it, »k »2^fxts»#ai 

7, 1 8^65VMZS^-r4S«t£^^ffJAtfS*b!f^ 
<^ 73 x * m&-?izi£* ^mfc x j n 3 i: Tffl«S 4 

[0 0 3 9] m±IRWLfc«t-5C***fflim:ntf, T 
SBSS4 f^tzm 1 . A'^IK 15, 16 ^r^nfh 
ac-tSi:*frSK *2**^a»l 5, 1 6 Srft 1 , ft 

2 M □« 1 9 . 2 0 St/ft K ft 2 ?L'2 K 22^1 
TTSIEffi 4 Sl/»m^ y 9 8 iffico^WIKaBS^ 

o fli <o m%t&ffx x * ti^nm □ $ . »e*tt ix gn 

fc^'J 1 , «2#^M?S1 7, 1 8** 

A#*$rft K ft2 #xffl&l 5. le^gffld-ttlg 
K m 2 TttI a ^5 1 9, 2.0 RUm K ft2fl.2 K 2 2 
HMt T 4 _hffi ^ S ttSBK cf -t CO l^j (PJj 
Sm^^^^^^x/xS^^m^^ ^ 8BB<3!>i6ffllWi-f=r 
ISWSi-pi: Ltztztb, mmJZft&'tZ^ 1 ) t/*if 



15-7 



9. 5£l^Ttt*»*^JL^N3ffil*3r©fll«»*4:ffl3«J 
[0 0 4 0] 3Elw. *5EJfi«-Ctt, JSh m2if*1&m 

§ ^ 'J ^ A 77 * * C7)iE % * 0 £D ffl RC (1 t % ^ 'J 
OTorrC, »#©E>b&5- 1 OTorr II fittST 4 i "5 II 

^xyN3©^ai68Bj&s#«^+ * i7 8*»€>£<*iij LTl> 
Tt*«flOx/N3®rt*J^-tzJ%a]L, ¥3H*^x/n 

mi* s'2#^isgf?ai 7, i s^esi^iaikKjE 

3«:J: OJSfl^HTrfftSiL, * ^- 7 * h Z £ 

[0 0 4 1 ] ^16002. *0U6«IT«BI4 - i6i:^t 
^5X"7x^^>^aBS:0IJH^{fT*%WS:KWr 

[0 0 4 2] *3ISfe^Jt7)x y f->^Sg«OTSB«ffi3 1 
ftixte. 12 4 Ix^Tcfc^ix^e^ttlxgn/i^g^tt^ 

^wiAtf^ 1 ; * a 77 7. # ata -ra* 1 . ^2 *'^a»3 

2. 3 3tfiJ«jn, L^tlK 12 77 XiM3 2, 
3 3I±^f*ltBI5ir^"r J:-5HTSB1tffi3 1 (D±^CD 

2, 3 3irii*K JS2*fa#l&#«3 4, 3 5^h 

■J^Ayf^Sr^K S2 #*ft!S3 2, 33^iJStS 
cl:-5i:MenTl^ e me>0)*l, SI 2 
S3 4. 3 5lil^MB*i:**4JlT^5, *K 
*2#^K«#S3 4, 3 5(i, ^7 A 
tlfc**^«t&jB«IA«#>^<3 4 A. 3 5 At. 
34A, 35Afc*K H 2 77 3 2 , 33^-^ia 

^r;^i:«l:OM£nfcEf 3 4B, 35Bfc, 
3 4B, 3 SBix^ia^ia^o^t-t^ia, ^^^#7 
(Z)IiMlit^77,7D-^hP-73 4C, 3 5 
777o-3>Fo- 7 34C < 3 5C©Tti 
K*9ft(*e>ftfc, nJS/Uy3 4D, 3 5D5c/E^ 
I+34E, 3 5Efc£<tt*T«j«S;h/C^6c Sfc. T 

asm® 3 1 fiizizmmmi £mm<D&mmm3 6&mj$.- 



[0 0 4 3] **JS«-ett, #>-<3 4 A. 35Afr& 
£\ Z<Dmfc^&l)^£ LTtt, ^*1*^x/N3cD^ffi 
S:i:«^o *feg*tt#^fc LT(j, x> 

* ft ¥11 LT(7)«l6-r«tf*»9T 

ft<. *<0&x*^-£dft3a£-c£, ^n^tt^sw* 

i:i s t*5fc», l^-#*ffi#Tt>¥«#^x/\3S:3& 
*mf&-?z>m&izte^ mifxtfm^zwi&RfcabZwz 

ftKJfcl:: J: 0**#^xM3^e)ffe*«lJfc&^l^*S6Jft 
fe^c xy^>-/f^fflfeiaSL 

A t f 3 % ti * + * X 77 7, , SX ft if#£> 

SStj^, — RffcK*#* + lKX# *ft£T » 5 fe^> 
[0 0 4 4] f LI, Si5(x^-r J:-5CTSI5«ffi3 1 
±®TBflp-r^^ 1 #*:iiK3 2<7)*.l ^nS53 7iiT 

Eg$iaTV^^ 0 l^*(zTSB«ffi3 1 <&±ffiTGfl 

Pt^)I2 *'7M3 3©*2BBPaB3 8f^m 1 Mp^B 

3 7C7)ES^n/cPl^C7)^ffifj(CPx.(^ ] 6fl77tfeSSg$ 

iHl^c J £(Doi>'8ffi<Dm2mn%&3 8l$m 1 TfflP^ 
3 7(7)^^f^fflTS^^(Z^rBm^(5iT^F i: 3^±{zEfi 

mmm^mxtzBmijzmm^nx^^a mi, 12m 

□ 9537, 3 8©^:t$tt, 0. 1-2. OmmgCDt^) 

to*ffl^<***^x/N3cDiafiSrSJ»T-5 3 ttftlt 
^7-^ LV^\ iM^llT^)>:8-2 OOltfjfl L 

CO 0 4 5] *HS6fi»Jc7)aS«B«:»j&-r*IS«z, ±SB 
TKI3 1 ^B8PSB3 7, 3 8 lz\*lk<D 
«t-5*cf^*xec«tOff«c-5c HP^. T^li3 1C* 
^^^i/^3^««t-^t, ^#^^X7N3iiT^m® 

3. 3 i miznmmi xmrn Lfcmm&B&ztLZ. z 

OVtmX'^cD'ik, T8Bftffi3 1 <Z)?fe<Katt3 6ix^Lg 
^ Mil c irT T 3 1 L, ZfiizMKZn 

tz¥m&^^^3%mm<D&mm^i$5T:izm:'£rz>o 
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[0 0 4 6] i:c\ *SU6ffJT{3^*«s^xyN3(Z)* 
So w<DBSIlzffll^e>iaSES^ttiffli>- r t4, iSStPB 

mx ff^tt & * v ^ tt n s^tt a © ski 

[0 0 4 7] ZOctdtC LTTSIS3 1 <0*iittllR% 

as u a kf 3^ ac» tz a b» □ '> ?k < mfc? 
3 2»:aat4S i bbd«b3 ? 1 1x7^3 1 n» 

2 **^Jfi?S3 3Cjgii"r«>«2WlP8B3 8 t ITttt 

So 

[0 0 4 8] iifSi^ 3 4 B . 3 5B-?" n^'iatz 

(i777o-n>hD-734C, 3 5C^EM3 4 

Es 3 sE^traitrsigK »2&sns»«i3 

PIii3 9, 4 0J4^mt|5|«H*jacSlaTl^o 
^:T\ »1 jaenSt»»3 9S:ffllt»tfTH4, i6 
^rtML^tf^ML, S2a«W«8l«3 9H«mi 
3 9 CD as a n fg a -T 5 W-t % « L T ^ (7) Si 

b^^*bstsc £i&ftmftiMt3 9tt, mtfoaeti 
T^f ct-itr, iew3 4 Brti3«»snfcaKss»SBW3 

9 A£, fifiMfiai5**3 9 ASifiCIoTEf3 4 B 
£^ LTHiru -f A- 3 9Bt, 3-f ^39B4^LtiS 
^I^SasW3 9 A (Z)fil lit ^ figSja^ 3 9 C fc: 

£ Whites ^3 9B^i^(^l«St 
4»*Pn>r^fc LT«fi!cSn, SfcfiK#JMS3 9Ctt 
ft»*J:LTiJjt$iati^o f LI, =j -OU £ E 
f 34 BPBllZliJftea»#«li«.i> 

E^3 4 B(^»%»spa<iR*!L"et-S«fc-5*z*jSSiaT 
g-fc, ±l2aa«KSB*r3 9AI4, MAt*BI6H 

So. S £ ti ff^gc $ Kfc ^?LK-ft TV c J: -> T £ 
:^^t^o 3©ffi«WSffi#3 9 AteiB-fetau 
fitt<7)«t4, OTAtfE*3 4 Bfcig*©*m£>£lMi5 



[0 0 4 91 tEoT, *K'JB2/f^««#a3 4. 3 
5(4, t:y^34A, 3 5A/)^Ef 3 4B, 35B^r 
*LT7X70-3>rD-734C, 35CC4^I 

nT£v<A>:/ 3 4 3 5DME?]Ii3 4 
E. 3 5Ell«tO— !Eirj|i»-rSJ:-5*rfl|J5JcSnTl^ 

2. 33©*], *2BflaaB3 7, 38^^LTTgBm 
S3 1 fc^-ft^x/NSPBl^aBBR-xjjfEJir* J:^^ IT 
£>£ c -tLT. flJAtf, * 1 #*il&3 2lzzm~?Z>^ 
'J^A#yU4, «ljSLSHSttI3 SCi-sIfllilfS 

!S2#;*fi&33tr£iJ^r&^V^A;tf*[4. *2SK 
»Sl*40i:J:otM«liBJ: 0^V^gt*^ + 
3 7t(:figSS$^ TSB«ffi3 1 BBPS3 7 

Si/* 2fffiP3$3 8^?>«tS5nfc^ 'J V^iixiZ <* 0 
^**^xy\3&»®^5)ieffifiKBSL"C¥*#^x 
^ 3 £S £ «| A 14* 5 TC C II tSJ:oi:Lt* 
So C<7)*£\ -\'J *A;tf*(4T8B'eiE3 1 
^ xyN3^(7)^LfeB^#:h LT(Z)§<7)<fc 0 ttr L5-¥* 
x y n 3 S: K«#ft S ti- fc 9 , Kfi $ it fc 9 T * &ft 

[0 0 5 0] 2fc*3. ftft(3o^TKfH-r*o sr. 
Jg^jco x ^ > ^ Hi^x^f > ff&W&fj t* o 
m^iZlt, ^It<^^^x/N3(Z)X7 ^>^*#UI 
H^cXtoT, *K »2#7{ltt6fa3 4, 3 5**5>tft 

j&r^'j ^A*^cDjaK**K *2agi^s^«3 
9. 4 o tm^x^ri^nmmco&s. (HSessaw* 

{3!S^r^>o *HJEfi»jCD4!i^ffiT*{4^x^- 
ffl**#->x^3SrTSB«*3±«3««Lfc«l*T. * 

#7iK3 2^ftjteL, ^©*1 fffiPa"S3 7^5)^-^ 
-ffl**«IOxyN3i:Ta*«3Batw-% ! J ^A^^^iJt 
*&r «> c Z. n ^ (WJB* (I * 2 * * 3 5 h t — 3£ 

tTlScT)-. >j ^A#7=S:f2f7ll83 3^*2^fla^3 

[0 0 5 1 ] ine^^^A^^c^oti^-w 
*#^xy\3<Z)?%a3A7S:3IJ6WJ 1 "CKW Lfc«fc-3 t^ffl 

(4 x 9 - m^mfa ^xa3 60S® »fl5 A 
aS-tr>+Ml^:*9^x^-L^^e, 777d-d>^ 
D-73 4 C, 35C?rfflV>T*l, ^2*'7^g 
3 4. 3 S^^ft^t^^'J ^A^^flT)8K4i;ffl»JtiSS| 
«EU.**W4«1 . ff.2 fiSMflEKfll 3 9 . 4 0^ffi 
l^T^ 'J ^ A^^coaa«r93SLT*a»»^x/N3^® 
^Sg P A l-SBS 5 °C II ^> SEi * * V M4 ffifi 0 
*#*fOx^3©fia[A«i«V^8B»fc(E^ffl»i: 
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G>Sli£SS* s ±tl^MX li, ^IS^'VU7'3 4D?/:!i35 
> * ;u e-cDx £ fc^gtert' x , ota If* # > # * if 

S fc , « ^ 1 1 J: o T i ;i K f & & z f ii x m pl \ f mm 

^ 3 ®XI iz S ft fc Rf iz * ft -t* ft (7) # 7. J£ 

SrfflacTlf 4i-5tz LTtftl^c ill, 
^Si:^^/:B$AT0^ »J ^ A 77 yKBffltiRtf* 1 . 
^2SglfiS3 9, 4 Odc^^ 1 ; ^A#;*(Z>»ft 

[0 0 5 2] x*^>^ftS£fT&^«£lx(iir, T 
gBm® 3 1 ±trftffi-r^t#«#^x/N3S:ll8BLfctt 
JK"C±«MEffi**5>x * >?ii7s t LI, fWAWf. h'J 

7;u^dx^> (chf3) t-miimm (co 01 

<g-££b: CHF3/CO=45/l 5 5) 
Atf 2 0 0 s c cm^liTMIl 1 rt^ffcte U x * 
*>^#*©#;*E;f3£0lJa.l£4 * 1 0 -2Torr<Z>X!£a 
l:t^t^)c &^X\ TSB«ffi3 1 1 3. 5 6MHzO 
Si^^mJE^ 1 4 5 OWTWSaLx 7f>^^'75:^L 

TToRii 3 i cm 4 "c^m^-^-r) PbTch 

r ft & h#Pbtcx * > {fa-ztf-f^x 

vftL. it LT-t^K/Ctt-r *>li«fcoT**#^x 
^3i:Ufii ^ ^>^^:^-g" c 3 •>> ^->^*(Z J: 0 
¥*#^x^3C9ffi«;&*±#-r5#, T3B«ffi3 1 fttf) 

»«a»3 7 %m.mir zmtmmiz £ 0Tasms3 1 & 

xyN3ftfta3LT-t(7)jaS±#S:iqj»J-r^ e 
[0 0 5 3] **J|£OT-Ctt, #1/ SS2NJn«B3 7, 3 
8^^Sh^^U ->A^^{i-^(x±gB«ffi3 1 
**#^xyN3^^ffee*^ 3 grS^'2>/fWT*/cC< , fqJ— 
S/;(j:I^-D/:figi:i6$n/:A.ij ^A^Ccto* 

*ft^xy\3^ffllftffl2ai/^©rtfflJTJft€:'H--^L4>SV^ 
^ v3 <7) fig * s 5 TC <£ 9 ffi V W m fftSB (X (4 * £ & SSi T 

^x^3 <7)f£:£fig Tfe 6 5 °C £ 9 ftfflMSBtt tX 14 
°C * t±(7T^Sft ^ x v n 3 ibMO^K ^5tt: 



[0 0 5 4] W±K»LfcJ:-5li*3IJ6«im:Jitf. T 
asm® 3 l Mix* K *2***S&3 2; 3 3£1£(7& 
fc#tC^K *2^183 2, 33^K S2IHIP 
S3 7. 3 8S:^L"CTa5«S3 1 ±ffi<30^«»fiBXl/ 

^©rtffloajRamT-tii-pnBBPS-a-. fljAtf-^'j* 

a#*5:*k S2^^ttf&?g3 4, 35*5>*1, 
*2A*^i»32, 3 3^fig!jH#t^L, XO-^V^A 

«2*'^M32, 3 3£^Efe£i*T|g 
K ^2in^37, 3 8£^LTTSBmffi3 1 ±k<D 

fctf). ^A**^c<kO*»<*^xy\3i:TaB«ffi3 

* 1ST Sit, Sg^fEl^frXte^'J ^A^f^c7)M#^ 
(g< LTi^Sg^fKt^ztC^^^^^xAS 

x/\3anTOfi«»*Sr«PtHLT**#->xy\3^aB 

a ^ x 5f L ft © Htt /f t-t t* ^ x ^ 3 © jaa % as 
9. 40*m\<^z£iz£vmmz¥>g&<y^^3<Dm 

^vtej—ltTZzttfTs^Z* l¥oT, *S6*6ffllfl!)xy 

1 ±iX^®$ia/x^#*^xyN3^^*!) 

<7)S]rtT<7D£g»ffiS:fiiSltxWJftlJ-r -5 X ^"Ct . 5:5h 
L fc x y ^ > ^ ' ^ t Z £ t « T* t S o 
[0 0 5 5] *J6«l3.*^JE«IJ<3!)x^^>^git(i, 
H7tx.7jN-T J:-5(x, ^J6^J2^xu/ ^>^ecD*2 
^ ££3&^££ ^ ^ «f %^¥k t L~zm\\ ^'j 0^if^<D 

1 tz^LTlf /££2aTl^ 0 iPt>, *HSE«?iJc?5x->^ 
Vi/SEB<Z)T8B*ffi5 1 (*ItZf3:. [13 7 tX^f ct -5 IXffcfis 

* s ®jacsn, l^<j*'^M5 2av#^^ttsaK5 3 

liB5iz:^-rck-5(xT«Bmffi5 1 ©-hi^MSfffl 
PLtl^c Sfc, ^'^imSS5 2tX(i^>itfeJ&*a5 4 

s^!^ ^^K^¥g5 4 ^e>^'u ^ A^7.^^f 

^5 2^«t&L, X(7)-n'J ^A^f^&gfeft^ftS 5(1 J: 
o X # x m ttSiiK 5 3 Sr^r L T * «t ^ H S n " 
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[0 0 5 6] ±iE#*fftl&*&5 4W\ ^'J^A^f*** 
3fe*Slifc*>^<5 4 Ai:. 5 4 A k #;*ffi?§5 

C<DTmti6lz%L9ttl1binti. *J£v<;U7*5 4 Dk£il 

^A/f^«rSf«-rftS|s«l««5 5 At, &ftttB5 
5 A ^ ^7jf SIS 5 3 ^aSSt tf 5 5 B ^ , 
9^5 5Bt%0f+(+e>nfc^IS/^^y5 5D>:, pTSE' 

f+5 5Eke(ixT#|j&£nTV^ 0 ifc* T8M&H65 

HJnSBS 7I4TSB1KS5 l ±I©*m*Si:»«sn, 
*'^^ffiiiK5 3fl!>BflnaS5 8tt^-««aB©rtfl|lw^fijc 
eiaT^5 { 9. **i-?iafl!>BflP8B5 7, 5 8 ttl^;h.fcl2 

5 7, - 5 8i$\^?nt>mmm2vmw ttzm^tmrniz 
5 4 b ii ttSKffiffli 2 1 15|*§ flus s nfc ummm 

[0 0 5 7] IC, lie777D-^> ho-754C 
■f) 5 9 4:^rLT#J»SlEll6 0tJSttsnTV^4o ^ L 

5 9«r^LT*J»8«6 0^a$«L, »J»«1t6 0ttE 
73fi5 5 E>^0mMfi-ttrSo^fcSJ^«-t*ie^5 
9?r?Htv77n-3>ha-7 5 4 C / \M L, v 

TV^o Sfc, SJ«3gl6 0^^7'5 4D, 5 5 

n, l±^l+5 5 E^&mMm^l::So%ATA;u;7 0F*S 

[0058] /^c, »ffnoi^Tia«r4o ?f> *n 

* £>&g ^SgllSl 59^ffli ^Illi 2Lfe»5 

§t-^gc f^x. T ft x #ft#ft 5 5 5rffl^Ii-^ ( $,cfe 
[0 0 5 9] oJO, **16«I-Ctt*^€ftie^5 4 



3 Pel tc » ) o a 7f * £ #t & *t & o Zintm&flzJfxBm 
^® 5 5/0*^ 'J ? A#;*£;tf;*gf^iig&5 3<Z)H§D3$ 
5 8*^LTj*»LT^-^-ffl*#*^x/\3 tT« 

3S»U «l60«Ml777D-D>FD-7 

5 4Cfe»J»LT*«3i**^SfE*:S»i e :©J:^:ffi 

°7avOU7'5 4 D, 5 SD^HSg^HSLT^ 
•J ^7 A# '^E^^ft^o ^ It, '©^(D^'J^A 

# * ©fflfi & if *»JW«« 6 0 (&i2«««i::»5£fiS L 

[0 0 6 0] #*SS#JTt£, ^x^-ffif-#^^XA3 

5.8i:l4^'J ^A^f^CDStnSrftO, ^ 'J V^ifztf 
IWpS5 7 3^€>BBna5 8*:iHft5Mi:TSIS5 1 

* w« w c »t» -r * c i: **t s , wifli 2 n * i: t 

#ft 7 x a 3 ©fiS**ffil>8B»fc !SV^gB» k 

**ffl2fcH»Ki>*;ufcr-<&**fc 
^Ste # ' * ffi V ^ T ®mm&Lti ^M:i:i:«t:0tz 

* - ffl 7xa3 ^r® coiSg ^^H#rBl t^ftt S 

[0 0 6 1 ] U±BlWLfcJ:-5^*SRJS«tckhtf. T 
3MEffi5 1 fiC/f^ilK5 2Stf*^ftaiiK5 3^:!^ 

-)A#^S:#^aK5 2<7)[^n§f$5 7S^LTTS1S 
3 l±ffi<7)^H«gB-^tft|gL. iP^5'85l/^^M 

x y n 3 ^f^jg £ Wffift (C 1^^ L T -r CD ^ fg CDfifi ^ri%— 

i^SS^J^x^^v^SS^xy-^y^it^. 
^7 x / n 3 (7) c t a ^5r ii ^ ^t® (I ^5 V ^ T A ii'dbtt <Z) 
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[0 0 6 2] ±E**«1 Tt4*SW*^x/x3S: 

"i^lf- y ^- 8 C d: ^ 4 J: C i^t o t: o 

tff^ciHnfnc7)Tasii3 k signal 

SrWi^lfTlK^ Lfc* s , *SW(i!)ai81iii7f> 
[0 0 6 3] 

l*±«B Lit i ^ i:* 1 I: 
ffiPB*3)«BI»£ ^'J^a # * L & 

[0 0 64] *SE*(3!)ffll*3H2HK*<3E)ftW«i«k 

*eug-t ztxiz* »fli#t»iMi 

fc 7 =7 X v j&a £ SET C 4: # T £ &® ft JittiSK(BSJ» 
[0 0 6 5] *SEW<7)»*«3tl5*«)JSWC«fc 

H SSBS 1/ * CD ft flJ k S£«L3I#Pb1 <D E # £ * ft -?ft 5 - 
3 OTorrXtf 5^ 1 OTorr£»J»"r & I k l-<k 0 , ftfl 



[0 0 6 6] *&W<Dm3tT%4lZEZm<D$tmil& 
*2^^«lft*«*:SMKLfcfca6. flJAtf* 
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